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South Dakota State University
Brookings, South Dakota
Department of Animal Science A..S. Series 75-33
Poultry-Meats Section
Low Protein Pullet Grower Diets and Their Effects
on Subsequent Reproductive Performance
R. A. Nelson and C. W. Carlson^
Numerous studies, including several at this station, have shown that layer-
type pullets can utilize diets as low as 10 or 12/i protein during the growing stage
without affecting their subsequent reproductive performance. Past grower studies
had been conducted using floor pens with corn-cob litter. A cage growing system was
installed in the brooder building during the past year. Since commercial growing of
layer-type pullets in cages is now becoming quite common, it was felt that the low
protein diets should be tested under these conditions.
Eight replicates of 176 9-week-old pullets of three commercial strains were^
housed at the rate of II birds per cage (24- x 16") and fed two grower diets, 10%(1900 kcal ME/kg) or 12% (2900 kcal ME/kg) protein. The pullets had been started
on a high energy, 20% protein, corn-soybean type diet. At 21 weeks of age they
were placed in layer cages and data are now being collected on reproductive perform
ance.
Two other experiments partially reported last year (Experiments 3 and 4,
A.S. Series 74-9) have been completed and are included in this report.
Table I shows the data from the cage grower study. The 10% protein diet again
produced slightly smaller birds for all three strains with the usual increase in
feed consumption per bird. Birds of strain 2 gained somewhat better on both diets,
resulting in improved feed efficiency. Mortality was low (about 2%) for this experi
ment.
Tables 2 and 3 show data from the completed reproductive cycles from last year's
floor raised birds. No significant differences were found in hen-day production^due
to previous grower diet, strain or layer diet. Although not significant, the 14%
protein layer diet was slightly less efficient than the 18 to 16% protein diets in
both experiments. Layer diet had no effect on egg size in experiment 3, while the
hens on the lower protein layer diet produced significantly larger egp in experi
ment 4. Hens that were grown on the 10% grower diets produced significantly smaller
eggs in both experiments, although the eggs were still excessively large. Birds of
strain 3 appeared to produce smaller eggs, but the difference was not significant.
Mortality was quite high in both experiments, due primarily to cannibalism.
Again, hens on the 10% grower diets showed less subsequent mortality, while hens on
the lower protein layer diet appeared to have lower mortality, which is the opposite
of past studies. Similar trends in mortality as affected by strain were shown in
both experiments, with birds of strain 3 showing greater livability.
^Superintendent, Poultry Research Center, and Professor and Leader, Poultry
Research and Extension, respectively.
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The results of these two experiments indicate that modern layer-type pullets
can tolerate low protein-low energy grower diets and subsequently live better and
perform equally well on layer rations of low or normal protein content.
Table 1. Average Growth Performance of Pullets
as Influenced by Grower Diet and Strain
Grower diet Strain
Initial
weight
Final
weight Gain Feed/gain Feed/bird
kg kg kg kg kg
10-1950 1 0.67 1.29 0.62 10.7 6.7
10-1950 2 0.66 1.38 0.72 10.0 7.0
10-1950 3 0.65 1.30 0.65 10.4 6.8
12-2900^ 1 0.66 1.35 0.68 8.2 5.6
12-2900 2 0.65 1.A4 0.79 7.3 5.8
12-2900 3 0.65 1.35 0.70 8.0 5.6
^0% protein,
^12% protein.
1950
2900
kcal of ME/kg from 9 through
kcal of ME/kg from 9 through
1 20 weeks
. 20 weeks
of age.
of age.
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Table 2. Average Performance of Laying Hens as Influenced
by Grower Diet, Strain and Layer Diet
(Experiment 3, 1974)
Treatment
Hen-day j
production
Feed per
dozen eggs
Egg
weight
Hen-housed
mortality
%
Grower diet
10-1950
10-1950+
12-2900
12-2900+
Strain
1
2
3
Layer diet
18-163
14^
%
72.5
70.8
69.9
66.7
68.8
72.6
68.6
70.8
69.2
kg
2.01
2.12
2.14
2.26
2.33b
2.03a
2.04a
2.07
2.20
gm
65.Ob^
64. la
65.3bc
65.7c
66.3b
64.5a
64.3a
65.0
65.1
12.5
11.1
15.3
19.4
19.8
13.5
10.4
15.3
13.9
Fifteen 28-day periods.
10-1950 = 10% protein, 1950 kcal of ME/kg.
10-1950+ = as above + 22 ppm Neomycin and Terramycin.
12-2900 = 12% protein, 2900 kcal of ME/kg.
-12-2900+ = as above + 22 ppm Neomycin and Terramycin.
,18% protein until 40 weeks of age, 16% thereafter.
14% protein +0.1% methionine throughout.
^Means with unlike subscripts are significantly different (P<.05).
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Average Performance of Laying Hens as Influenced
by Grower Diet, Strain and Layer Diet^
(Experiment 4, 1974)
Treatment
Hen-day
production
Feed per
dozen eggs
Egg
weight
Hen-housed
mortality
% kg gm %
2
Grower diet
10-1950
10-1950+
12-2900
12-2900+
65.4
66.8
66.3
66.9
2.14
2.07
2.08
2.14
63.5b^
63.6b
64. la
64.5a
12.0
18.1
23.5
22.9
Strain
1
2
3
65.2
67.7
66.1
2.12
2.14
2.06
64.1
64.3
63.4
25.3
18.2
13.8
Layer diet
18-16^
14^
66.5
66.2
2.07
2.15
63.6b
64.2a
21.3
17.0
Fifteen 28-day periods.
^10-1950 = 10% protein, 1950 kcal of ME/kg.
10-1950+ = as above plus 22 ppm Neomycin and Terramycin.
12-2900 = 12% protein, 2900 kcal of ME/kg.
^12-2900+ = as above plus 22 ppm Neomycin and Terramycin.
18% protein until 40 weeks of age, 16% thereafter.
^14% protein and 0.1% methionine throughout.
Means with unlike subscripts are significantly different (P<.05).
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